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1pegulatlon regletance.
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10,
11.

12.

Test rof time recuired for the

full travel.

of armature ené Tield winéinge

main exciter rheostat to meke

@

No load saturation tecst.

short circuit gaturetion test.

conventionsl efficiendy testo

Test tO determine

parts of the gensralor.

115 4 loed.

Three ph&se short

maximum temperature rises of the various

This test was made at both 100 # end

11 test from 105 % voltzge.

.
circua

Test for determination of weve form aeviation fector.

Test tO determine
reactance.

Test to.éetermine
Test O determine

Test tO determine
reactances.

Test to,determine

7er0 powerT factor

Saturated end unsaturated direct axis transient

negative genuence reactence.

seTo secuence reactence.

girect gxis and quadrature gxis subtransient

telephone'interference factor.

regulation tests
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_etor Resistance &t n50c 1s (Ohms B . .2008
stor Reslstance ot 40°C is (Qhme) » + = * * 77 T .23kl
o Load geturation curve 1le plotted on » « ° U 0-19103

nort Circull gaturation curve 16 plotted on « « ° L. e et 0-19103

-

*
=
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A

yevigtion Fector of weve Form 1s less than .
yjalenced Telephone Interference Fector ige =« + * = ' L. e e 23.1
Residual melephone Interference Feotor 18 « ¢ 7 e e 11.32

gshort circuit Ratio 18 » » =+ 7 T e e 1.366

Ungetureted Direct Axis subtransient Reaétance (Xd") 1g o « o 38.2%
Ungeaturated quedrature Axie subtransient Resctence (xgq'') is - 41.8%
yneaturated pirect Axis rranglent Reactence (xat) is - v " Wi k% 32.5%
satureted Direct AXiE rransient peactance wat) 18 o oe o0t . 38.8%
Negetive Sequence Resctence 18 « = ¢ c 7 e e et .. 40.0% 29,01

7ero Sequence Regctance 1g o o sosovo 0 I . A%

RESULTS oF FULL LoAD HEAT RUN

suLTS OF FULL LOAD EESL=

Approximate Hours Run « « ¢ = °° e e e P 5.5
Armeture Volte . « - = 0 7 e e et 13,79

Armature Amperes . - - e e e e e 51k, 5
F1éld4 Amperes . - e e e 500.0

Field Volts (Measured et élﬁg;). R e e e 128.5
Meximum Temperature Rise of Iron,oc py therm. - * ° e e e 37.31

Meximum Temperature Rige of Ducte, oq by therm. =+ * 77 . 26.11
Maximum Temperature Rige of Coile O¢ by detector - - . e 47.01
.mEemperaLureMBiﬁﬁMQIWEQEQIMQQL}EJ,WC by reelstance -+t t 7 33.61
Lverege Temperature of Inlet AT, oﬁ"f”f”f”f”f”f ;”.“;“;";“r$:vw~33:89~M~%~w~WW,W

e



aEsuLTs OF 115% LOAD gEAT RUN

pproxlmate Hours Bun -« ° (Continued From Reted 1poad Heat Run) .. 2.0
rmebure Volte - -+ * °° . e ; e e . . 13,850
yrmabure Amperes RN T I 592.0
Field hmperes - ° e e e e et e et 633.5
Field Voltev(Meaeured ot Rings) + v °° e e L. e 173.0
Maximul Temperature aree of Iron; 0¢ by Therm. T . b1.37
yeximum remperature rise of pucte, C oY enerm. = ¢ 0 ... 29.97
Meximum Temperature Rige of coils, oc oy Therm. -+ A 57.17
ge of Rotor colle, O¢c by Beg. o °* . o Lo . . 49.17
e e e . . 36.33

Temperature Rl
Lverei® Temperature of Inlel AlT, Oc . .

&



nree Pneee ghort Cirouit Teet
gt wes nade oY sbruptly

The three phese ghort circult te
short circuiting the generator when opereting gt no-108d, rated

¢requency end 5 percent ghove reted voltege for &
more than 10 seconds. An oscillegram of the current wevee,
coltage, field volte and & ciming wave Wee tgren Quring the teel
gnd one cufrent Qave wes practically oompletely offset. This

opcillogrel ise included in thlse report.’

Weve Form
the

An cgcillogrel wes

taken of the termlnal wave form of

geﬁerator o]

age end frequency et no-lo&d. This oecillogram

report.

Tests conducted on Unite 1. 2» 3, & L

1. Reslefence Tegt O
e of Unit NO.
m;nal,0°2017
1 RotoT Wwinding

f gtatoT eng RotOT Windingse

1 g8tetor Windéing

Resistanc
ohms &% 7590

Termlnal—to—ter

Resistance of Unit NO o

.

0.2365 Onme at 10°C
ynit NO«

Regletanc® of 2 gtetor winding
Terminal—to-termlnal 0.2008 Opme &% 75°C

2 rotoT winding

Resistance of ynit No.

0.2341 Ohms a% 50°¢

No. 3
0.2000 Onme ot 75°C

Resistance of Unit gtator winding
Terminal—to—terminal
,“§e§}§§§pee of Unit No. 3 RotoT windéing

0.236 Onms &% Lo°¢



Teste Conducted on Unite 1, 2, 3, & L (continued)

]
Reslstance of Unit No. L, stetor winding

o
Terminal-to—terminal 0.2000 Chms gt 75°C

peslstence of Unit No. L RotoT winding

0.236 Chms &t Lo°c |

2. Operation test of pilotiexclter £ield reducing releys Wes

not pccomplished due to compounding trouble on the pilot

exciters.

3, Teeb for time required for the mein exciter rheostel to

meke full travel.

Unit No. 1 o7, 8ecCs
Unit No. 2 19.5 Sece
Unit No. 3 28,4 5eC.
Unit NoO. b 33.9 SecCe

ey



UNIT NO. 2

Efficiency at 90 percent Power Factor

Load

KVA
KW
Fileld Amperes

Friction & Wwindege
Core Loss

Field I2R at 75°C
gteator IR et 759G
stray Loss

Total Losses
Total Output
Totel Input

Percent Efficlency
cuerenteed Efficlency

1.20

226.91
2816,00
3042.91

92.55
92,45

50%

6,250
5,630
L20

bl 16
139.00
Ls, sk
20,60

8,00

257,60
5630.00
588760

95.62
95,60

Zif 100%
9,380 12,500
8,43 11,250

L8k 570
Ll L6 uh L6

139.00 139.00
61.85 85.90
b6 Lo 82.,L0
19.20 32.40

309.91 384,16

8L35.00 11250.00

g7Ll 91 11634.16
96.46 96.70 .
96,45 96.60

gfficiency et 100 percent POWET Fasctor

KVA
W
Field Amperes

Friction & Windage
Core LOES'

Field IR at 75°C
stator IR at 75°C
Strey Loss

Total Loegges
Totel Output
- Total Input

Percent Effliclency
Guarsnteed Efficlency

3,125
3,125
330

b, b6
139.00
28.75
5.15
1.20

218,56
3125.00
3343,56

93.46
93.20

6,250
€,250
350

Lb L&
139.00
32.32
20.60
8.00

2Ll 38
6250.00
g3k .38

96.23
96.10

(o

9,380 12,500
9,380 12,500
389 L25
Ll b6 Bl L6
139.00 139.00
39.95 L7.65
L6, L0 g2.40
19.20 32,40
289.01 345,91
9380.00 12500.00
9669.01 128L45.91
97.01 97.31
‘96.80

97.00

115

SR

14,380
12,930
634

bl L6
139.00
106.20
106.00
41,80

uho . L6

12930.00
13370.46

96.71
96,60

14,380
14380
hs57

b L6
139.00
55.13
109.00
L1.80

389.39
14380.00
14769.35

97.36.
97 .00



1.

TEST PROCEDURE

Measurement of Regletance

The cold etator resistance of the generastor wee mE&e=
ured with & Kelvin Bridge by teking a reading between each
pelr of line terminels, The average of thege three readings
wag teken as the terminel-to-terminel stator reeletancs. At
the time these meagurements were made the temperature of the
stetor coils es determined by the temperature detectores wes
noted. The aversge of the temperatufe detector readings wes
teken seg the stator copper tempereature.

with the Kelvin

jo7)

The ro%or registence was measure
Eridge et the slip rings of the rotor. The temperature of the
rotor colle wes meesured by astteching thermometers to the rotor
coils well distributed around the machine. The average of the
thermometer reedings was teken as the temperature of the rotor
COPPEr.

mhe resgistance measurements are tebulated in the summery

of Regults,

geturetion Curve

The saturation curve weas obteined by driving the generator
et reted speed by 1ts waterwheel with the genersator terminels
open, end with various valuse of excitetion. At each value of

field excitation, simultansous readlngs of excitetion emperee

end terminel volts were tsken. Thls data has been plotted on .. ... ..

kY
the Cheracteristic Curves sheet.



3.

.et forth in the ATEE Test Code Tor~ synchronous Machin

short Circult saturation

The short circult gaturation curve was obtained DY
short-circuiting the leads %0 the machine through 2 circult
bresker and sgein varyving the machiﬁs excitation at rated
epeed. For each value of excltatlon, gimultaneous readings
of excltation smperes and line amperee were taken. Thls

date 1g plotted on the Chsrecterietic Curves sheet.

Telephone Interference Factor

The telephone 1nterference factor was megeured with
& standerd impedance network. Readlngs of belanced TIF were
teken with the Lnstrﬁment connected acroes the terminal-to-
termiﬁal voltege. Thle reading incluces all hermonice SXCEP
the triples. Terminal—to—neutral readings were &lso teken.
This reading includes 211 harmonics ineluding the tri
The squere root of the édifference of the squeres ©
values 1s the value of the triple frequency hermonics or the
regidusl component of telephone interference. The telephone

1nterference measurements and celculatlions &re given on the

test summary.

weve Form

An osclllogram of the open circult voltege wae teken
with the machine operating &t reted speed and reted voltage.
The deviation fector for each 1ine-to-line voltage hes been

getermined from this oscillogrem 1in sccordance with the method

i
fol)

g cdated

June, 1945.



6. short Circuit Teste

Oscillogreamns ofrthe ghort circult currents were
tsken from the values of open circult voltage of bp,2, 75.4,
end 105.7 percent. In obteining these osclllogrems the
generator wes opereated &t reted speed with the necesse&ry
excltation to glve the desired tefminal voltege. The test
bresker wag then closed to ghort circuit the generator end &
record of the line currenté weg made Om the oscillogreams. ‘
Aléo included on the oscillogrems WEIrS field voltege, gstator
voltege and & 60 cycle timing wave. velues of airect exie
transient and subtransient reactance were calculeted from
the dete on the osclllograms. semple coples of the eghort
circult oscillogrems and ogelllogreph calibrations &re in-

cludged in this report.

7. Procedurs puring Efficiency Tests

The pilot exciter of generator No. 2 ¥W&B connected
for use &s a tachomster generator, with constant excitation
furniehed from the gtation battery. The pllot exciter voltage
wes metched sgeinst & constant voltege gource output gnd &
zero center recording voltmeter was cognected to reed the
difference between the constant voltagehsource Qutput and the
pilot exciter voltege. The pilot eyciter voltege wes adjusted

to 107.0 volts %o equel the congtent voltage sourcse cutput.

volt—

09

With theee voltages equel, the gtylus of the recordin

ct

meter was 88% to ride on the exact centsr of +he cherv. The

pilot exciter output of 107.0 volts &% 100 R.P.M. corresponds
to 1.07 volts per R.P.M. A%t approximately 104 or 10 R.P.H.

AT
v oeE

IR



Q

verspesd the pllot sxciter voltage was computed to be

I

07.0 + (10) (1.07) or 117.7 volts. The pilot exclter
voltege was adjusted to thisg value and sufficient resist-
ence was added in serlee with the recordlng voltmeter ©o
ceuse the stylus to ride on the left margin of the cheart.
Theepllot exciter voltege was thén get to 107.0 - (10)

(1.07) or 96.3 volés corresponding %o 104 underspeed, end
the stylus was then found to ride on the right margin of

the chart. The total chart width repreeented & epeed
veriation of 20 R,P.M. or .50 R.P.¥. per giviegion. The
chart speed wes found to be 3.176 geconds per inch. AfTter
celibrating the chart, the pilot exciter sxcltation was sét»
to give 107.0 volts at rated speed. This pilot exciter
field getting wes hsld conegtent during all deceleration tests.

During this callbratlon procedurse the generator was held et

rated synchronous gpeed &s ghown by & hand techometer.

L. Windage and Friction

‘Deceleration rung for windage aend frictioﬁ yere
mede Dy driving Unit No. 2 by Unit N?. 1 sglightly above 10
percent overepeed. Unit No. 2 wes cut loose 1Xom Unit No. 1
by opening the breeker connecting the two unite. The field
bresker of Unit No. 2 wes then openeﬁ end the unit ellowed
to develerete to about 10 percent underespesd, & continuous

the rescording

g

curve of epesd Versus time wase recorded b
voltmeter. 'When Unit No. 2 had dropped below 10 percent

underspesd Unit No. 1 with 1Ts £ield remo

by
*

ed and which

<]

A Ak
L E

hed



develezrated mors re pidly with the governorkcontrol

glready been

—

to the reeynchronizing speed was rsconnscted to Unit No. 2.
Both fields of the machines werse egein epplied and th units
pulled into synchronizm.

Four develerstion runs for windage end frictlon were mede.
mwo runs were made at the start of the develeretion teste, gnother
gfter the core lose teste and the 1agt efter the stray loss teste.
The total friction and windage of the exclters, generator end
weterwheel es well as the friction of the bearings, &nd core loss
of the pilot exciter.

The curves of_%%_.versus gpeed of generstor have been
plotted and are included in this report.

Totel friction eand windege loes 15 determined from the |
following equetion as given in the AIEE Test Cods for gynchronous

VMachines, AIEE No. 503, June, 19L5.
13

k. = 0.4622 x 107 OWRZ N —Th-

Where: W = Weight of rotating perts in pounds

R = Redlus of gyretion of roteting perte in feet

1]

N

Speed inzrpm et which loss 1g to be determined

dN_ =3slope of uh° gpeed-time curve st the speed N
4t in rpm per second

Kw. = Total losses tending to decelerste the mechine.

The velue of WRZ for the generator, maln send pilot exciter

- - id

wee calculeted es 14,100,000 1b.ft2. rhig elso includes the
2

weterwheel WRT which was calc lated.bywthedmanuﬁaoiuyﬁ?_&&. e

1,290,000 1b.7t2,

}r:*x
Fsit



The everecge velus of F&W, used in celoulations, is 56,10 K¥
end includes F&¥ of generatoT, excitere, &nd waterwheel, It

elso includes core loes of the pilot exciter.

Deducting 11.64 KW for turblne windege and friction given
by The B&ldwin;Lima—Hamilton Corporation leaves Ll 46 KW genersator
end exciter windage end frictlon. The value of 44 46 Kw friction
end windege was used in the celculation of efficlency.
"B. Core LOES

The core loes was meagured by meintaining conetent excitetion
on the generator during thé develeration perlod with the terminals
open-circuited. mhe mein £1eld of the generator wes exclted from
the main exciter which, 1ln turn, Wes excited from the powerhouse
bettery supply. Velues of excitetion were maintained to givebthe
desired voltage &t the rafed gpeed of the generator. The main,
exclter sxcitation was varied Dy means of the motor operated
field rhecstat to obteln constant output of the mein exciter. The
totel 1loss 1s determlned from.the gpeed time curve by means of the
game eguatlon. The losses thus determined coneist of the total
friction &nd windege of the gensrator and weterwheel, the I%R of
the mein exciter ermature, exciter gtray loss, the I°R of the mein
£1eld and the core lose of the exciter snd generator. The core
loss of the generstor 1is determined by subtracting gll the other
logses from the total loes. The veriation of the core 1088 with
generator voltege le plotted on the Creracteristlc Curveeg sheet.

Trne core lose used 1n the efficiency celculetione 1s teken

from the normsl voltege intercept of the cors logs curve.

}:.vr 35‘1
b §



from the short circult loee.

10gs uged in the efficiency celculstions 1ls

C. short Circult Loes

The short circult lces W&e messured in the s&amé
menner as the cors lces gxcept thatl dguring the decelerstion
period the generetor leads were ghor?t circulited. The excita?
tion wes meintelined constant during the decelsratlion period.
geedinge of stetor amperce, field smperes end etator coll

temperatures were teken during esch run. The totel loes 1le

determined in the same menner as for the ¢core lose +tegt. The

chort circuit lose 1is then found by gubtrecting the total
windage and frictlon, mein exciter ermeture IZR, exciter stray

2
loss, exclter core lose, end the main f1leld I R from the toteal

The ghort circuit loes thus getermined congists of the
2
1°R loee in the stetor copper and the stray losE. The stray
: 2
loss is then gegregeted by subtrecting the gtetor IR loee

The steator IZR loss 18 calouleted from the test values
of staéor current in conjunction with the test velue of stator
regigtence corrscted to the tempereiure of the stator coppef
during the decelerstion tegt. The verietion of ctray loal
loss with stetor current 1s plotted on the cheracteristic Curves
gheet 28 well es the stator 12R corrected to 75°c. The strey

+gken from the

b

-

normel current intercept of thig loegs Ccurve. ' o e

Field Loegecs

— 2
The fielﬁ’T“R“lcssee'useéminmxhe computetion of

efficiencles &re found from the £ield emperee for each load

be

end the test value of the field rseistancs corrected to 75%¢c. ’

m

o

£
R



wees meinteined gs cloce &8 POEEX

The field amperss for each load were celculeted by the

6]

=

Test

=

letest &eccepted method cribed in the ! EE

(4]

g Ge

m

Code for Synchronous vachines (AIZE No, 503, June, 19k5),
using the esaturatlion end short circult curves given on the
Charscterietic Curves gheel end using the caelculated valu
of Potier reactance drop of 18.1 percent.
Heet Runs
Rated Load

The machine weg put on the line end ad justed as close
to reted KVa &s possible. The line currenté and voltegZes
were measured with celibrated test ingtrumente connected
in the circuite of the powerhouse ingtrument trensiormers.
The fleld voltege wes megsured across the collector rings
with & psir of epeclel copper brushes, &snd the fleld current
with & celibrated 50 ¥.U. ghunt in esrles with the fiel
winding. Armature iron and duct temperatures were megsured
wilth mercury %thesrmometers ettached by means of glue end felt
pads. Thermomebters Were pleced in the inlet end outlet elr
etreams in such a manner as +n obtein &verasg® temperatures.
Temperature detector resdings were teken with a2 celibreted
tenperature bridge.
e tempsrature rises +egbuleted under *gummery of Tegts”
gere the difference between the meximum final temperature and

inlet &ir tempersture

]

everage inlet eir tempsrature. The

o LO C in &CCOTC@ECB

g
iJ‘
ey
(-

™

with the contreact. The final temperature of tne fiela ves
celculated from its hot resletance velue es measured by the

- - " o 5
voltmeter—ammeter method &and istence ol 0.2205




10.

ohms &t 23,900 by the Kelvin Bridgs Method when cold.

The temperature riese of the stator coils during the

m

full EVA heat run was 47.01°C.

115% Loead
The ebove procedure wes dupliceted &t 115% of rated

KVA,

»

Reactence Messurements

The values of seturated &nd unsatursted direct axis
trensglent and gubtrensient reactances wWers celculated from

the osclllograms takeﬁ during the short circuit tests on the

(001

enerstor. Calculations were made in eccordance with the
AIEE Tegt Code for Synchronous Machines.v Theese velues of
regctance are plotted on Sheet O~19109. |

Zero sequence regctence was determined gccording o
the méﬁhoﬁ of peregreph 1,894 of the AIEE Test Code for
gynchronous Machlnes. megt messurements and reesctance cal-
culetions ere given on the zero gequence test gsheet.

The negative sequence reactence Was getermined from the
+est data of the no-loed seturation cﬁrve, gynchronous
impedance curve end the gingle phease short circuit curve in
eccordsnce with peragraph 1.887 of the AIEEgTest code for

synchronous Machlnes, June, 19ks, Test curves and calcula~—

tiong for negetlive sequence regctencs, unsetureted gquadreture-

exle subtraneient regctance &and ghort circuit retio &re given

on shest 0-1010k.

i

ey

s



11, wWeter Meggursments
The water meesuremente WETS not made on thig unlt
inetalletion waeé not sdapteble to measure-

gince the piping
h orifice plete &s was

ment of weter wilth our g-inc
n 40°C inlet elr from the coolers
og neceseery to th

et velve. mhis

In order to obteal
rottle

the full loed hest run it w
er by meene of the outl
of 1/2 of 1 gcele

during

+he cooler inlet wat

throttling resulted in & water flov

The same throttling condition

divieion on the flowmeter.
loed heat rull.

prevelled throughout the 115%

intended.
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REACTANCE CALCULATIONS

FROM INITIAL CURRENTS DURING SHORT CIRCUIT TESTS

Oscillogram NO. E E E
Element No. 3 L

Ohme in Series with 2 10 2
Vibretor

RMS Amps per, Inch €Ok 540 780

Current Trans. Ratlo 1200/5 1200/5 1200/5

RMS Short Circult Amps 499 527 Lok
(Trensient Value) z

rercent Voltage k2.2 k2.2 Lkz.2

Percent X'y } b, 3 41.8 i, 7

Averege X'g l 43,6

RMS Short Circult AmDS 565.5 627 596
(subtransient Vealue

Percent X¥s 39.1 35.2 37.0

Averege X%3 37.1



AEACTANGE CALCULATIONS

FROM INITIAL CURRENTS DURING SHORT CIRCUIT TESTS

Oeclllogrem No.
Element No.

»

Ohmg in Series with
Vibrator

RMS Amps per Inch
Current Trene. Ratlo

EMS short Circult Amps
(Trensient Velue)

Percent Voltage
Percent X'g

hverage X'y

RMS sShort Circult Ampe
(subtrensient Vealue!

¥
Percent X a

Average X%g

1018

1200/5 1200/5

920

754
42,8

Lb2.63

bt
e

e

§

15

762
1200/5

75.4

~ &

Lh2.8

1109

35.6



REACTANCE CALCULATIONS

FROM INITIAL CURRENTS DURING SHORT CIRCUIT TESTS

Oscillogram No. F F F
Element No. 3 b 6
Ohms in Serles with 5 5 15
Vibrator . ' . ;
RMS Ampe per Inch 1018 1363 762
Current Trene. Retlo 1200/5 1200/5 1200/5
EMS short Circult Amps 1397 1415 1522
(Trengsient Value)
Percent Voltage | 105.7 105.7 105.7
Percent X'y 39.55 39.0 36.3
kverage X'y 38.28
RMS Short Circult Amps 1817 2135 1762

(subtrensient Value)
Percent X%y - 304 25.9 31.3

Averege X"s ' 29.2

a7 s

PR
R



ZERO SEQUENCE TEST

100 (Per Unit Volts)

Zo = “Ter Unit Amperes (Percent)
P.U. Volts = 1630 - L2043
Je Totte 13,800/1.732
_ 517 _ '
P.U. Amps = %53 .989
Zo = 100 (.2043) = 20.7 %

. 989

£ T



SAMPLE CALCULATIONS

short Circult Loes

Deceleration Hun No. 12

Stetor Amperee = 690 Field Amperes = 304

Slope et 100 RPM from curve 0-19105 = .361 RPM per sacond.

Total TW loss = 0.4622 x 15.39 x 100 x ,361 = 256.6 KW -

Maln Exciter Loss = 3.b42

Gen., Field Lose = 21.59 :

Stetor Reslstance st 32.3°C = .1734 Ohme T-T

Stetor ISR Loseg = 123.70 KW

Strey Loss = Totel KW Loess - (Friction & Windege + Exciter
Logs + Gen.rField Losg + Stator I2R Loeg + Weter
Wheel Friction & Windage) B

Strey Loss = 256.6 = (4b. b6 + 3,42 + 21.59 + 123.70 + 11.6L4) = 51.79 KW

L2

Telephone Interfersnce

i s
TIF = Micro Amperes : Y
Volte

From TIF Celibretion curve O- 16?/3
Terminal to Terminel

66.0 x L0 2640
Lo x 1 11k4.,2

Belanced TIF T%gﬂg- = 23.1

nwon

Terminal to Neutral
Lo.8 x b0 = 1712
66.0 x 1 = 66.5
TIF = %%}% = 25.77
.
2 Y
Heeidusl TIF = 4 (Term-to-Neut.)® = (Term-to-Term)
_ 2 _ 2
= (2;.77) - (23.1)

esidual TTF = 11,32 ' 3

5»—0

e x

e rE_E



apMPLE CALCULATIONS

~

Decelerstion Run Noe. 2, 8, & 15

slope et 100 EPM from curve 0-19106 - 0.07893 RPM per sscond
YW Lose = 0.4622 x 15.39 x 100 X 0.07893 = 56.1 (includes water
wheel F&aW of 11.65 KW)

Open Circult Loes

Deceleration Run No. 7

Terminal Volte = 14,720 Field Amperes = .
slope at 100 RPM from curve 0-19107 = 0.379 RPM per gecond
Totel KW Loss = 0. L6222 x 15.39 X 100 x 0.379 = 2693 KW

Exciter Logees

¥ein Exclter IZR end Brush Logs = L 78
‘wein Exciter Stray Loes = b2
¥ein Exciter Core LOESB = .20
Totel Mein Exclter Loss = 5,40
Gen., Field & Brush I°R = 36.20

Core Loes = Total Loes — (Friction end windege and Exciter
logs + Gen. Field Loes + Water Wheel Loss)

Core Lose = 269.3 - (Lb 46 + 5.40 + 36,20 + 11.64) = 171.6 KW

o~
Wit
}EJ.‘D



FORA 7621
PRINTED 12-23

{ARUFACTURERG COMPARY

g pa G M B EE R G

ON COMPLETE TESTS TAKE VOLTAGE READINGS AT APPROXIMATELY 25, 35.45, 55 75.85.95,100,105. 110,120, 130, AND 1409, OF
JORMAL. VOLTAGE READINGS MUST BE TAKEN WITH INCREASING VALUES OF EXCITATION. IF. FOR ANY REASON, THE
EXCITATION 1S DECREASED, IT SHOULD BE EROUGHT DOWN TO ZERO AND THEN INCREASED TO THE POINT TO BE READ.

RECORD THE VOLTAGE OF ALL PHASES TO SEE THAT THEY ARE BALANCED. (NORMAL POINT ONLY).

DRIVING MOTOR ! MACHINE ON TEST
= kw KW W RATIO= ! _ ‘
T e | e | | S| R | S | Tere T g | | e T
oLTS AMP R PR METER ACTUAL :
- U R A S AL | U - e :
, | GENERATOR RESISTANGES | [
. | T NO. 1 |
STATOR ‘ | ROTOR
SerEtEre TG FemDETE LUT e
tot _ by Thermomster °C
k- B 1,758 110 keress Rings 33.4
Lbe( 107}.'9 Iem 10253' x 02 333&
B- G |L.7h9 XL.10 33.6
| 33.5
- ’ : Tempereiure .l
o-z K by toepponeter o0
L= B la682 I, 1o -éL 2t ig , | «Eeross Rings : 21&92 1
Le( 1o682 X 01‘3: 2 og -v 101’325 r .2 23;&
B-C |1.682/% ;10| - ) e 2L.2
- 23.2
2Lt
2h.2
mLgeM.| | e OF | FIXED WINDAGE & ]
INPUT n. M LOSBESE | FRICTION
| \ |
DRIVING MOTOR | TESTED BY - APPROVED BY
AL MO. DIRECT \1 P;?.. R:'.:eland TEST DEFT. ENG G DIFT.
| Lo | e |
1 LD ° i |
LEY OR GEAR RATIO= ! DATE . n-lg.;B o ? ||
; s PR — ,.,._l. R .-.M,,}_.w_—;_)‘;.é:,;.. ’—C,YS‘:E_,S,.,]L e “Epm ; e e AR AGRP o o e
/i TYPE ot l PF 5 VOLTS AMP } e pre—— o
R l | ‘ i l i
Ly 12,500 | .50 | 13,800 | g3 | 3 | 60 |1 |
CISTOMER

ORDER NO  2=0550-2L027 . SERIAL NO. ) G ROTOR NO.

e - = ——



UEACTURIKG

FORM 176-2-¢
PRINTED 12-4%

ON COMPLETE TESTS TAKE VOLTAGE READINGS AT APPROXIMATELY 25,3545, 55 75,85,95,100,105, 110, 120. 130 AND 1409 OF

NORMAL. VOLTAGE READINGS MUST BE TAKEN WITH INCREASING VALQES QOF EXCITATION.
CITATION IS DECREASED, IT SHOULD BE BROUGHT DOWN TO ZERO AND THEN INCREASED TO THE POINT TO BEE READ.

—
A

RECORD THE VOLTAGE OF ALL PHASES TO SEE THAT THEY ARE BALANCED. (NORMAL POINT ONLY).

{F, FOR ANY REASON, THE

—————— m———— -~ b

GCRIVING MOTOR MACHINE ON TEST R
{ e A T I\ Kw w RATIO=
bl Tiwp | REM e | BRUSH INOS core VOLTS VOLTS oy Voite REM
OLTS AME | R PR L.OSS- METER ACTUAL I
B ) GEN]ERATQR RESIS E‘.F_.NCES METER NG,
_ UNIT ¥O. B scALE
) STAPCR | ROZOR .
Fempere ture © 0
_ _ by Detector ‘7553“ e
. =B | 1,735|X.10 3 |%7°8 heroes Rings  We Thermomeler
}=0 | 1,71k 2,10 %ef 2,29% x 0,1 32.0 |
b=A | 1.716| 1,10 308 33,0
] .
S 2T
121303 32.5
B %%:8 . &
TNET NOJh
=B 1.7l L300 % L5 Reross |Rings
=C 1.713 | L1D 20.¢ S 1380x 2
1=B (LT3 %10 X - 30.0
| & |5t 31.0 i}
31.%» 29.0 3043
32 131.0 31,0
IDLED.M.| | R OF FIXED YIINOAGE S 5
IN®UT | <3 A LOSEES FRICTION
DRIVING MOTOR | TESTED EY APPROVED BEY
UAL NO. DIRECT | 7. Ergbruster TEST oPFT Ene'e oo
1" PRIVE | BELT - T, Johnson 4
; GEAR NAME ‘ - )
LEY OR GEAR RATIO= 1 DATE ‘ - %%:%_g:ég ,
pEp— T ReA ; ] - - [ — S ST 3N ¥ X S —
TYPE ‘ hasad i PF VOLTS l AMP l PHASES ! CYCLES , RPM ; - -
, [ 4o ‘ 1 | f | | | EPECIFIED ACTUAL
i ] PP 'E i
LY ’ 12,500 | .90 ] 13,800 | 523 3 | s | 10 |
CUSTOMER
ORDER NO  2=0550=2h027 SERIAL NO. e ROTOR HO.



FORM 176-2-1
PRINTED 12-4%

RELIS- CHELIERS MARUEACTURIR

6 COMPARY

ON COMPLETE TESTS TAKE VOLTAGE READINGS AT LPPROXIMATELY 25. 35.45,55 75,85,95. 100, 105,110,120, 130. AND 1409 OF
SRMAL. VOLTAGE READINGS MUST BE TAKEN WITH [NCREASING VALUES OF EXCITATION. 1F. FOR.ANY REASON, THE
cXCITATION 1S DECREASED, IT SHOULD BE BROUGHT DOWN TO ZERO AND THEN INCREASED TOTHE POINT TO BE READ.

RECORD THE VOLTAGE OF ALL PHASES TO SEE THAT THEY ARE BALANCED. (NORMAL POINT ONLY).

DRIVING MOTOR t - MACHINE ON TEST

i
1
’I—_ —_—
| KW \ A;:&\ lN};\SI" ‘l X P I‘__________.___-——-—————RAT@: \ mELD | FIELD \ !
RPM «NPUT‘ BRUSH | MINUS \} pa®x|  voLTs olT | aMP | VOLTS RPM :
- TR TR T e | |
>M_:Lﬁme"“.LﬂwwﬁﬁﬂfﬁtQEQZ )39 4472 4937 METER NO.
] | A-C | A-B soae
— T S { S
|

w_wﬂ¥__ \ | E \|;§§W£Iéo |

| ‘x

\. 2

__+Q__i‘
o

|

\ | | | 109. 1100 \210456700\

o |23.572.5

e 11

. i - | ' |
e L ; | | 125.1 | 125.8 |52,91102:3

B T- i | , 29,0 5701\11603

24456 140:9

5\150od

‘ |
| l %
o : 1 | ® ,]
] ]
1 i 5 ( . }
DRIVING MOTOR | TESTED BY APPROVED BY
- .
SERIAL NO. l DIRECT \ "?’» DAr’mDru:ter | TEST DEFT. ‘ £HG'G DEFT.
DRIVE | BELT ito ‘&O‘f‘@ T
l GEAR \ NAME h.Seldl
‘ P, Jo hnson
sULLEY OR GEAR RATIO= i \ x
B s o 1 ~ WRGAP
TRE AT j \" seeciFizm | ACTUAL
N .
i
100 | |
, 50T
CUSTOMER %~ TURATION
ort




FORRK 176-2-1
PRINTED 12-4%

ON COMPLETE TESTS TAKE VOLTAGE READINGS AT APPROXIMATELY 25, 35 45.55.75,65,95. 100,105,110, 120.130. AND 1439
NORMAL. VOLTAGE READINGS MUST BE TAKEN WITH INCREASING VALUES OF EXCITATION. IF., FOR ANY REASON. T
:CITATION IS DECREASED, IT SHOULD BE BROUGHT DOWN TO ZERO AND THEN INCREASED TOTHE POINT TO BE READ.

RECORD THE VOLTAGE OF ALLPHASES TO SEE THAT THEY ARE SALANCED. (NORMAL POINT ONLY).

DRIVING -MOTOR : MACHINE ON TEST
INPUT FIELD | ppw KW AR & | INROT A RATIO= FIELD | FIELD .
—_ | AwF T INpPUT | BRUSH | MINUS Tiee VOLTS VOLTS AMP VOLTS m
o | amr ] ' » PR 'R Loss METER ACTUAL e
_ | . R o - o METER WO.
TEIIPEONT_ INTERFERENCE BCALE
TIF Terminel-Terminal Termingl-Neutral
Meter Noo |- 1pe97.1577 1577 12997 |577 577
VoItTsS L.
Toltls Amps Volts |Volts AmMDS
Multiplier r120 x120-
AAcB lO?cc 4’.500 505 BVl J s P‘6‘1~080 1405 2_06;
B-C  [107.1 4%.0 5. B-N | 64.85 |14.5|206
A-—C 107 OC 4.30( 555 G=I§ 61080 1405 206
L-B (114,85 49.0 16. % AN | 66,0 16.5| 6.6
"M mep hae.s 49,0 16. B-N | 66.1 |16.5/6:6
L-C 114.8 49,0 163 C-X | 6.0 [1605]6:5 i
... | h-B 1121.0 54.5 1Z.1 A’ | 69.8 |1B8.5[ 6.5
B—C 1.210: 54015 1505; . B"N 7000* l805 605
hoc h21.4 54.5 1805 oo | 69.9 118.5]6.5
1
-l ipLeoM] | R OF FiXED WINDAGE &
INBUT . M. LOSSES . FRICTION '
| i v |
DRIVING MOTOR \ TESTED BY ’ APPROVED EY
IRIAL NO. DIRECT ! T, Armbr uster TEST DEFT. ENG G DEFT.
DRIVE | BELT | Ae Seidl
o GEAR i rame | Wo HOowe |
| 7, Johnson |
JLLEY OR GEAR RATIO= ‘I CATE s ‘
1
KVA T I o \ - | ‘ AIR GAP
TYPE }“§§.§ } ¥ ’ VOLTS E AME T PHASES ~ | CYCLES - | SRR ‘ pr— ‘ ey
47 - |12,500 | 90 |15,800| 523 | 3 e0 | 100 | 1
CUSTOMER A . IEER EOAE LA IR T L

nrpER no 2-0850-24027 SERIAL NO. *
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FORR 1 T0eZ~1
PRINTED 12-45 -

HENUFACTURING

ON COMPLETE TESTS TAKE VOLTA.G'“ RJD‘N(L AT APPROXIMATELY 25.35. 45.55.75. 8>,°5
WITH INCREASING VALUES OF EXCIT TATION.

RiMAL. VOLTAGE READINGS MUST BE TA}\EN
BE BROUGHT DOWN TOZERO AND T

EXCITATION I8 DLCFE.ASED IT SHOULD BE
RF’"ORD THE VOLTAGE OF ALL PHASES TO SEE THAT THEY ARE BALANCED. (NORMAL POINT ONLY).

100, 165, 110, 120, 130 AND Hf)%Or
1F, FOR ANY REASON, THE"
THEN E\’“RMASED TOTHE POINT TO BE READ.

MACHINE ON TEST

DRIVING MOTOR “ :
! | XXX Lo S ] . v
INPUT FED | g w | ARM & | meuT EXEEE RATIO= o e TR ¢ I i
| awr PM | pUT | BRUSH | MINUS || E3c&X VOLTS VoLTS ~MP ’ ‘
outs | AMmP | PR PR AmmE. METER "'} A_mp,s
| i 156 |ose7 15997 44474| 8584 tneren wo
- o ! |Eevt » ‘
, T | d1e0 |meo |zizo [xie.t xi60 scace
i .
' z.o7 | 115,1 | 115,0 |64.0] 333
: .
RS
- (N
L i
o
' F.
|
b
IDLED.M.| 1 'R OF FIXED WINDAGE 8¢ . |
_ INPUT . | LOSSEB || rmicTioN i |
| [ \ L
T GRIVING MOTOR -~~~ || TESTFED BY o | aPPROVED EY .
ERIAL NO. DIRECT moATmbiu“t GI‘ | TEST DEFT. R
DRIVE BELT v’o PG ’ ! T
GEAR | NamE W, Rowe : : 1
\ ' T IoERS0R—
ULLEY OR GEAR RATIO= DATE l 11-15-5% 1 P
7S T e | e | e
PE X 7 AM L = e
) £t i PF \ VOLTE 1 . e i ‘ spmlp;w } Amil..'
AV 112,500 \ ogogls,soo\ 525 l 5. | 80| 100 }
0
CUSTOMER

ORDERNO 2°



£LLIS-CHALMERS MFG. CO.
MILWAUREE, WIS

Alternating Qurrent Heat Run Test Shest

o T on s B T
S | 3
T e Lo e | R =T...]1 2 6 1 & 12 EE
m@_ 720 e 10| B I PO A -2 % !
30| |115.53.25 3.23 86.0 26 0| 100 |6k Sh:B 6.0 5.2 65,2 6he0| ey 0 G 2
_?9;____,_._}',,.503__'_} 232 3,311 90,0 26,5 ;_O» 5 | 72.0 72,0 73.5 73.0 72,5 70:5| s Ll_,é_‘?.___a
w  msel3es 52 60 95 10 70 The? 76,0.75:2,15.0 T2.7| 8 Il ST
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FORR 176-2-1
PRINTED 12-48

ON COMPLETE TESTS TAKE VOLTAGE READINGS AT APPROXIMATELY 25.35.45,55.75,85,95,108, 105,110, 120, 130. AND 140% OF
IF, FOR ANY REASON, THE

‘ORMAL. VOLTAGE READINGS MUST BE TAKEN WITH INCREASING VALUES OF EXCI
TO ZERO AND THEN INCREASED TO THE POINT TO

_XCITATION IS DECREASED,IT SHOULD BE BROUGHT DOWN
R RECORD THE VOLTAGE OF ALL PHASES TO SEE

TATICON.

THAT THEY ARE BALANCED. (NORMAL POINT ONLY).
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ON COMPLETE TESTS TAKE VOLTAGE READINGS AT 4PPROXIMATELY 25 35.45.55.75.65,95, 100,105, 110,120, 130. AND 1409 OF
SRMAL. VOLTAGE READINGS MUST BE TAKEN WiTH [NCREASING VALUES OF EXCITATION. IF, FOR ANY REASON, THE
__XCITATION IS DECREASED, [T SHOULD BE BROUGHT DOWN TO ZERQ AND THEN INCREASED TOTHE POINT TO BE READ.

" RECORD THE VOLTAGE OF ALL PHASES TO SEE THAT THEY ARE BALANCED. (NORMAL POINT ONLY).
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VTR CALIBRATICH RECORD

efore Shipping

Heter TO.
43282

s I A1+ o

iJe U VOLULE

Meter No.

44474

% el A
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120 120
75 75
20 30

%200 Scels
80 60
180 150
240 240

Meter Wo.-
5158

A . C ] ‘!'.Inp S

Meter NO.

g9776

sStad. Inst
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10 Ecele

OO

O MmN

O

"

R

o
OO O

> o
O WO

°
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CALIRBRATION RTCORD

Calibretion before shrinning

Q
@)

Meter ¥o. ¥eter lo. ¥eter Yoo
12297 9397 None
£.C. Volts A.0. Volts 1500 Amp Shunt
Std. Inst. Std. Inst. Std, Inst.
75 Sceale 75 Scale Amps Us.
30 30 30 30 1000 23.25
50.1 50 50 50 1052 5.00
55.15 65 £5.15 65 1202 40.0
150 Scale 150 Scele 1000 Amp Shunt
60.1 80 60 860 802.5 40.0
100.2 100 100 100 902.0 45.0
120.°¢ 120 130 120 1004.0 50.0
200 Scale 200 Scale 500 Amp Shunt
120.2 120 120.1 120 280 28.0
201 200 200.5 200
261.0 260 260 260 75 Amp Shunt
Meter Noo Meter No.
49370 44475
D.C. Volts D.C. Amps
?
Std. Inst. Std. Inst. 200 50.0
156" Scale 75 A. - 50V, Scale
120.2 120 10.05 10.0
75.05 75 25.0 25.0
Z0.10 30 40.0 40.0
200 Scale
240.7 240
150.2 130
50.3 80
Note
B The calibration of these meters was rechecked when they were retu
to the fectdry. This eelibration confirmed the one mede before shippl
the instruments



! HERY X
puERE § " WM AR
R T

S T M 49

7

1o

a4 SA

T

e

1 Rz Eetacteeee

s

E—

g

I

7
IS}

A2\

Vi QaATHIRA




FLLM MO

7.1

TioN FROM

CILLOGRAPH:

CeAL I RRETION Sl

T
05

——

g1

HMS. IN SE

1TH_V

Al

i

-

1

O= /9,08



